Abstract-This paper presents low noise amplifier (LNA) for wireless application which has been implemented in a 0.15µm GaAs pHEMT technology. The LNA was designed using cascode topology with feedback techniques which produces better gain and good stability over entire frequency. At 2.4 GHz, this amplifier achieves power gain of 23 dB, isolation of 35 dB and input reflection coefficient of -12 dB at 2.4 GHz. With operating voltage supply at 3V, the total current consumptions for the LNA is 18 mA.
I. INTRODUCTION
Nowadays, there have been many extensive studies and efforts to improve the noise figure in RF transceivers. The low noise performance which is crucial for the RF Front-End makes Low Noise Amplifier (LNA) plays an important role in RF transceiver.
It is often for designing a multi-band, multi-mode IC, reconfigurable reference platform design approach is employed [1] . Several RF front-ends in parallel, each dedicated to a single standard, are usually adopted [1] . Broadband topologies have been proposed to process signals belonging to different standards [2] , [3] . The main disadvantages of this approach is stringent linearity requirement Basically, applying shunt feedback to a common source amplifier as shown in Fig. 1 (a) is a good basic building block for broadband amplifier. This technique allows the amplifier to be matched over a broad bandwidth while having minimal impact on the noise figure of the stage [4] .
Referring to Fig. 1 (a) , the resistor forms the feedback and the capacitor is added to allow for independent biasing of the gate and drain of the transistor. The capacitor can normally be chosen so that it is large enough to be a short circuit over the frequency of interest. This topology offers inferior isolation between output and input. Fig. 1 (b) shows a cascode topology; here the cascode transistor M2 provides high impedance which isolates C GD of transistor M1 from the output. This cascode transistor provides some isolation between input and output that can increase the stability [5] .
In this work, the combination of circuits in Fig. 1 Fig. 3 shows the mu_load and mu_source parameters which indicate stability of the core circuit. From Fig. 3 , it is obvious that the stability network of C D and R D is required to ensure unconditional stable for core circuit for frequency from 1 GHz to 10 GHz. Fig. 4 shows core circuit of LNA, the test chip is measured and modeled for LNAs design. g mcs is transconductance of M 1 with feedback network, Z L is load impedance of the LNA, r ocs is output impedance of the M 1 with feedback network. Obviously, R F which forms the feedback network will affect the gain of the LNA. From Equation (1), the miller effect due to parasitic capacitance of M1 is eliminated.
B. LNA Design

III. EXPERIMENTAL RESULTS
A fully integrated 2.4 GHz LNA in a 0.15 μm pHEMT with spiral inductor has been designed and fabricated. As shown in Fig. 5 , the LNA employ round inductors for matching components and MIM capacitor for output matching. 
IV. CONCLUSION
A Multiband LNA is proposed. A core circuit is designed and used in multiband LNA design. A fully integrated 2.4 GHz pHEMT LNA with spiral inductor has been designed and tested. The implementation of cascode topology with feedback gives high impact on gain and stability. With the s-parameter result of S 21 and S 12 is 23 dB and -35 dB respectively, it has been proven that the implemented topology is successful to reduce input-output coupling while producing high gain. Significant stability improvement has been shown by employing stability feedback network which comprises of capacitor and resistor.
